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ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) GUIDANCE

DEFINITION: ECIP is a subset of the Defense Agencies Military
Construction (MILCON) prcgram specifically designated for
projects that save energy or reduce [lefense energy costs, It
includes construction of new, hig¢h-efficiency energy systems or
the improvement and modernizatior. of existing systems.

SCOPE: The currently prodjected annual funding level of RCIP is
$50.0 million as shown below not ¢o include the c¢ost ¢f design:
(Design will bhe programmed in the Defense Agency des:ign account).

$Milliorns

FY%4 EY85 FEY46 EYST FY98 EY49
Axrmy 12.8 12.8 12.8 12.6
Navy 19.3 19.3 19.3 19.3 to be
1ISMC 2.5 2.5 2.5 2.5 detarmined
Alr Force 14.9 14.9 14.9 14.9
Def Agencies _ 5 .5 .5 ]

0.0 £0.0 E0.0D E0.(

RESPONSIBILITIES: A list of projects, reviewed for conformance
with technical criteria, and comprising the planned execution of
the appropriated funds will te forwarded to the Congress upon
erlactment of the authorization and agppropriations acts each year.
The l:.st will be prepared by the Office cf the Deputy Assistant
Secretary of Defense for Logistics in cocrdiration with the DoD
Comptroller.

Each Military Service and Defense Agency is responsible to:

. Ident:fy and accomplish all energy conservation measures with
a 10 vear or less pavback.

. Submit project documentation, through the normal Military
Constiruction review and verification process, to the Deputy
Asslstant Secretary of Defense (Logistics) or. the highest
priority projects, within the funding levels projected above
by Febrruary 15 each year for the following Fiscal Year.

a Execute tliose projects forwarded to Congress and within funds
allocated by the OSD Comptroller.

. Prnsure that all monies appropriated for ECIP are used for
energy conservation purposes.

The balance of funds accrued through project savings,
deferrals, or cancellations within a Service may be used
on projects that have experienced cost growth, for design
of ECIP projects, to supplement the funding of future or
prior year ECIP projects, or for additional projects
approved by the Deputy Assistant Secretary of Defense
(Logistics) in coordination with the DoD Comptroller.
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. Revalidate all projects prior to advertising to ensure that
cortemplated benefits will still azcrue.

Project.s may be considered valid if the Savings-to-
Investment ratio remains above 1.25, This will ensure
that projects funded within the 25 percent variation
allowance still achieve a posirive return on investment
over the life of the project. However, for programming
purposes, ECIP projects with comparatively low
savings-to- investment ratios are less likely to be
funded than those with high ratios.

In the evert that a project cost estimate changes by more
than 25 percent of that furnished to the Congrass (the
original estimate attached with the DoDd funding dozument)
or the score is recluced by 25 percent 10 allow award
within the original estimate, notify the Deputy Assistant
Secretary ¢of Defense (Logistics) and the boD Comptroller
of the circumstances causing the change. Contracts or
contract modifications may be awarded 21 days after
submission to OSD provided no ¢obiections exist.

Contracts or contract modifiications may be awarded prior
to the 21 day period with 0SD concurrence.

- Maintain current, auditable documertation on the executicn
status and the projected and realized savings for each
’ approved ECIP proiect:
[ ]

Provide an annual report on the status of the ECIP to the
Office of the Deputy Assistant Secretary of Defense
(Logistics) by February 15 of each vear in the format of
Appendix A for incorporation into the Departmernt of Energy’s
report to Congrass.

The report also shall include a project status list of
all ECIP project:s for each of the past five years
ind:cating: original approved costs; current working
esti.mates; the original and current estimated savings,
savings-to-investment ratios, aad payback periods; and
whether or not the project has been awarded, completed,
cancelled or deferred. Computer generated reportes in
Excel or Lotus 123 are preferrei--~sample provided as
Appendix B.

Projects added will be ldentified withoat an original
estimate and projects cancelled or deferred without a
current working estimate. Projects added, deferred,
cancelled, or changed by morxe than 25 percent, will be
idertified in the status column.
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PROGRAMMING CRITERIA: ECI? projects are to be programmed under
the following criteria:

. Pricrity shall be given to projects that produce the highest
savings-to-investment ratio and the shortest payback period.

. Additional consideration can be given to projects that
sukstitute renewable energy for non-renewable energy.

. Since there is uncertainty over future force levels and base
structure, a sensitivity analysis must be conducted to
determine if there is likelihosd that expected changes might
alter the economic benefits. Increased risk identified as
the result of a sensitivity analysis may be used to lower a
prcject’s programming priority.

. Projects must have a saving-to-invastment ratio greater than
1.25 and a discount.ed payback period of 10 years or less.

] Energy Monitor:ng and Control System projects must have the
Installation Commander’s certification that appropriate
resources will be committed to effectively operate the system
over the life cycle of the investment.

. Projects will be classified into one of tha ten categories
listed on appendix A. Projects will be classified under a
category ifl 75 percent of the scope of the project falls
under that category. Projects that do not contain at least
75 percent of any category shall be classified as "Facility
Energy Improvement projects".

ECONOMIC ANALYSIS: The savings-to-investment ratins and payback
periods shall be arrived at us:ing the following guidance:

. Life Cycle Cost analyses are to be performed on all projects,
and discrete elements ¢f the projects using the procedures
specified in 10 CFF, Part 436, Subpart A.

. Savings-to-investment ratios and li.fe-c¢ycle cost analyses
will be based vpon the recommended usefful life of the
retrofit, as given in Appendix B, or the remaining life of
the basic facility beirg retrafitted, whichever is less.

. Use the actual cost of energy purchasecd for use at the
facility, rather than stock fund prices, as the basis for
energy cost analysis. (Stock fund prices might be out of
date and include storage and other overhead costs.)
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The fcllowing conversion factors are .o be used for the
calculaticn of energy savings:

Purchased electricity 3,413 BTU/kWh 3.6 MJ/kxWh
Purchased steam 1,340 BTU/1b 1.41M2/1b
Distillate fuel oil 138,700 BTU/gal 38.6 MJI/L
Natural gas 1,031 BTU/cu. ft. 38.85 MJ/cu. m
LPG, propane, butane 95,000 BTU/gal 24.6 MJ/L
Bituminous coal 24,580,000 BYTU/ 28,592 M3/

short ton mel:ric ton
Anthracite coal 25,400 BTU/ 29,546 MJ/

short ton met.ric ton
Residual fuel eil Average thermal content of oil at

each installation

Call the Advanced Sciences, Inc., at {703} 243-4%00 to obtain
copies of the following National Institute of Standards and
Technology (NIST) tools which will assist in the economic
analysis of candidate ECIP projects:

(1) Life-Cyvele Costing Manua. for the Federal Energy
Management Program, NIST Hancbook 135 (current version
1387).

(2) Present Worth Factors for Life-Cyvcle Cost Studies in
the Department of Defense, NISTIR 4942 (Current wersion
1383) Included in this clocument is a Merorandum of
Agreement _on Criteria/Standards for Ecopomic
Analysis/Life Cycle (ostang for MILCON Design dated
March 18, 1991, which includes further information on
basic life cycle analysis assumptions anc criteria.

(3) NIST "Buvilding Ljfe Cvcle Cost” (BLC(C) Computer
Program Nete: Use the mcst recert version available -
Latest version 3.2, Qctoker 1, 1592.

These {:00l3 along with the Life Cycle Cost in Design (LCCID)
program should be used to perform the economic analysis that
is subnitted with the 1391 project dog¢umentaticen. The LCCID
progran and application assistance is available from the
Building Loads Analysis System Thermodynamics (BLAST) Support
Office, Army Construction Engineering Research Lakoratory,
Champaign, IL, by calling 1-800-842-5278.
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PROJECT DOCUMENTATION: Project documentation to be farnished t
the Deputy Assistant Secretary of Defense (Logistics} will adhere
to the following guidance:

Projects will be submittecd on DD Form 1391 and will include
the notation "ECIP" in the title block.

Projects will be further titled under one of the ten
categories listed in Apperdix C. A project will bhe
classified in a categcry if 7% percent of the scope of the
projects falls into the category. Projects which do not-
contain 75 percent on any one category shall be identified
"FPacility Energy Improvement."

Project submittals will incluce copies of the life-cycle
analyses with supporting documentatior showing basic
assumptions made in arriving at projected savings. Sample
format of the analyses and summary sheet &re provided in
Appendix D. Computer generated summaries are acceptable
provided they conform to the above guidance.

Project descriptions must clearly define the conservation
measures from which the energy savings will result and the
specific facilities being built or modified by the project..

Project documentation shall be in metric vnits in support o
the goals estadblished under Executive Order 12770 "Metric
Usage .n Federal Government Programs" dated July 25, 19%1.

Project documentation shall include a statemert regarcing
whether or not the installation affected by thre project is
being cons.idered for closure or realignment. If so, an
explanation must be provided for why the Froject is being
considered in face of the closure or realignment.

PROGRAM REVIEW: A program review will be conducted mid year to
determine the status of the program execution and to verify
projected savings. In addition, the Defense Inspector General
will make periodic audits of ECIP as part of the overall audit of
the Energy Resource Management Program.
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ENERGY CONSERVATION FROJECT TYPES
{Recomnended Economic Analysis Life)

Iitle

EMCS or HVAC
controels (10 years)

Steam and Ceondensate

Systems (15 years)

doiler Plant
Modifications
(20 years)

Heating,
“Yentilation, Air
Conditioning (HVAC)
{20 years)

Weatnerization
(20 years)

Lighting Systems
{15 years)

Energy Racovery
Systems (20 years)

Elect:rical energy
Systems (20 years)

Renewable Energy
Systems (20 years)

Facility Energy
Improvements
120 years)

Rescription

Projects which centrally control energy
systems with the ability to automatically
adjust temperature, shad electrical loads,
control motor speeds or adjust lighting
intens:ties. .

Projects to install condensate lines, cross
connect lines, distribution system loops,
repalr or :nstall :nsulatisn and repair or
install stream flow meters and controle.

Projects to upyrade or replace central
boilers or ancillary equipment to improve
overall plant efficiengy. This includes fuel
switching or dual fuel conversicns.

Projects to install more energy efficient
heating, cooling, ventilation or hot water
heating equipment. This includes the HVAZ
distribution systen (ducts, pives, etc).

Projects improving the thermal envalepz of a
building. This includes building insulat:on
{(well, roof foundation,doors), windows,
vestibules, earth berms, shadiag, 2tc).

Projects to install replacement lighting
systems and contrels. This wouald include
daylighting, new fixtures, lamps, ballasts,
phetocells, motion sensors. IR sensors, light
wells, highly reflectiwve painting, etc.

Prciects to ingtall heat exchangers,
regenerators, heat reclaim units or recapture
energy leost to the environment,

Prcjects that will increase the energy
efficiency of an electrica’ device or system
or reduce cost by reducing peak demand.

Any prcject utilizing renewable energy. This
includes active solar heat:ing, cooling, hot
water, industrial process heat, photovoltaic,
wind, btiomass, gecthermal and pass.ve solar
applications.

Multiple categery rrojects or those that do
not fall into any cther category.

APPENDIX C.
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) SAMPLE FORMAT
Life-Cycle Cost Analysis for Energy Conservaticn Investment Program

Projects
1992 18806 S REVISION DATE: Q7 NOV 1991
MCA (?SFOf é§/22/199| AT 07:4):48) 09 ALG 1991
AF=] |
DATE 09 aUG 1991 FY 92 PROGRAM

PROJECT NUMBER: 18806

PROJECT VITLE: ECIP: Insulate Steam Lines
INSTALLAYION: Charles Melvin Prica Spt Crtr
LOCATION: 11linois

SECTION 1 - ECONUMIC ANALYSIS
1IC CONSIDERATION OF ALTERNATIVES

Mairtain Status Quo
Insulate Steam Distribution System

11D ECONOMIC JUSTIFICATION SUMMARY

Life Cycle Cost Analysls Data Base

1. TInvestment costs were calculated using R.S. Means estimating
publications. Tetual inmvestment costs, including contingency and
SIOF - 5324896

2. Enerpy savings were calculated using various energy conservation
publicazions,
a. Documents included:
(1) Architects & Enfinoers Cuide to Energy
Conservation in Existing Buildings, DOE, 1§79.
{2) ASHRAFE Fundamentals, [985.
(3) The 1975 Energy Management Guidebook, published by
editors of Power Magazine, MeGraw Hill Inc, N.Y., H.Y., 1975,

b. Distillate fuel oil will not be affected by the project.
Initial £iring of the bollers uses 2 fuel oil. Firing up
p;ocedurus at the beginning of the heating season will not
charge.

& Distillate fuel oil savings = 0

¢. Residual fuel oil (w6 fuel oll) is the primary fuel used
in the central heating plant steam distribution system.

(1) Data base:
(a) Boller data--temperatuve at 100psi = 338 F
8(psi = 324 F
{b) Assume sveruage stsam/condensate temperature
in the 1line = 240 to 2350 F.
(c) To be conservative, assume gome of the lost

APPENDIX D-]
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SAMPLE FORMAT

1692 38805 § REVISION DATE: 07 NOQV 199]
MCA (A8 OF 11/22/1991 AT 07:41:48) 09 AUG 199
LAF=] 08
DATE 09 AJG 199] FY 92 PROGRAM

PROJECT NJMBER: 36806

PROJECT TITLE: ECIP: Insulate Steanm Lines
INSTALLATION: Charles Melvin Price Spt Ctr
LOCATION: Illinois

heat from the plpes will find izs way to the ground level, due to
soth the large amount of heat lost and the eirsulation built up
»y beth the temperature gradient and the unit heater blowers.
Assure 25 percent of the lost heac is returned to thre floor

level.

{2) Current situation--No insulation on steam or
condensate lines in warchouse 2. No insulation on the condensate
lines in warehouse 3. “The steam lines in warehouse 3 do have

Insulation installed.

(a) Hea: loss calcula:ions:

Q(bare)=s HL*T*L

where Q(bare)=barv pips seasonal hes: loss
HLaUnit hear loss
Tm7-mor.th heating seascn = 504Chours
LaUnit length of pipe

(b) Heatr loss
Pipe Size BTJH/I0' 10'Lengths(L) C((MBTU/season)
n 1125 226, 28

1/2 1 8 1,285.956

3/4 in 1350 154 .0 1,047 R16
I 1/2 in 2300 226.8 2,629,066
2 1/2 in 31250 913.7 14,466,406
4 in 5160 446 .4 11,606.257
6 in 7360 12.0 445,133
Total Q(bare) = HI#T*L = 31,883,634

{3) Proposed Situation: Install 2 inches of
insulation on all bare steam and condensate lines in warehouss 2

and 3.
{(a) Heat loss calculations:
Pipe Size BTUH/LF ngg;?(LF) Q(METU/seasnfn)

1/2 in 12 137.169

3/4 in 13 1540 100.901
APPENDIX D-2
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SAMPLE FORMAT

1962 18806 S REVISION DATE: 97 NCV 199
MCA (tiFOF éé/2211991 AT 07:41:48) 09 AUG 1991
DATE (9 ADG 1991 FY 92 PROGRANM

PROJECT NUMBER. 38306
PROJECT TITLE: ECIP: Insulate Steam Lines

INSTALLATION: Charles Melvin Price Spt Ctr

LOCAT ON: Illineis
1 1/2 in 20 2268 228.6.4
2 1/2 in 26 9137 1,197.312
4 in 55 4464 1,237.421
6 in 75 120 45.360
Total Q(insulated) = HL*T*L = 2,946.717

(4) Residual fuel savings = Q(bare) - Q{lnsulated)

Q(losc) = 3] %83.634 MEBTU/yr - 2,946.777 MBTU/yr
= 29,036.857 MBTU/year

Not all heat lost from the ripes will be lost to
the fucility. Even though the warehouses have high bays, we can
assume 25 percent of the heat is recycled through the buildings
Therefore Q{lost) = 29,037 MBETU/year*.75 = 21,777 MBTU/yr

Considering boiler efficiency of 78%, this equaies to a residual
fuel input equal to 21,777 MBTU/yr/. 78 = 27,919 MTBU/yr

APPENDIX D=3

~0B8vVBO00.MAX




SAMPLE FCRMAT

1992 38806 &5 REVISION DATE: 07 NOV 1991
MCA (AS OF 11,/22/1391 AT 07:41:43) 05 AUG 1591
LaFs} 08
DATE 09 AUG 1991 FY 92 PROGRAM

PROJECT NUMBER: 138806

PROJECT TITLE: ECIP: Insulate Steam lines
INSTALIATION: Charles Melvin Price Spt Ctr
LOCATION: Ill:inois

11E ECONOMIC ANALYSIS

LIFE CYCLE COST ANALYSIS SUMMARY
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP)
(1n Censtant FY3) Dollars)

LOCATION: Price Spt Center RECION HO: 2 FROJECT NUMBER:38806
PROJECT TITLE: ECIP: Insulate Steam Lines Ft 62
DISCRETE PORTION NAMZI: Insulate Warehouse Steam Distribution Lines

ARALYSIS DATE: Aug 9! ECONOMIC LIFE: 2§ PREPARED 3Y: J. Hooten

1. INVEISTMENT
A. CONSTRUCTION COST $200,800
B. 3I0H § 12,048
C. DESICN COST § 12,048
D. SALVAGE VALUE -§
F_ TOTAL INVESTIMENT (lA+I1B+1C-I2)} =e=ee »$224,896

2. ENERGY SAVINGS (+) / COST (-)
ANALYS1S DATE ANNJAL SAVINGS, UNIT COST & DISCOUNTED SAVINGS

CoST © SAVINGS ANNUAL § DISCOUNT

DISCOUNTED

FUEL §/MBTU/YR(1) MBTU/YR(2) SAVINGS(3) FACTOR(4) SAVINGS(S)
A. ELEC §16.23 I j8s 15.05 2,783%
B, DIST 0 0 0 0.00 0
C. RESID § 6.61 27,919 184,545 28.23 5,209,654
D. NG 0 0 0 Q.00 0
E. COAL o] 0 0 0.00 0
F. TOTAL $27,930 184,730 $.212.479
3. NONENERCY SAVINGS(+) / COST (-)

A. ANNUAL RECURRING (+4/-) 40

(1) DISCOUNT FACTOR (TABLE A)
{2) DISCOINTED SAVING/COST (3A X 3al)

B. NONRLCURRING SAVINGS (+) / COST (-) 50
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SAMPLE FORMAT

1992 38806 § REVISION DATE: 07 WOV 1991
MCA (AS OF 11/22/199] AT 07:41:48) C9 AJGC 199!
1L4Fs] .08
DATE 09 AUG 1991 FY 92 PROGRAM

PROJECT NUMBER: 35806

PROJECT 1TITLE: ECIP: Insulate Steam Lires
INSTALLATION: Charles Melvin Price Spt Ctr
LOCATION: 1llincis

ITEM SAVINGS(+) YEAR OF DISCOUNT DISCOUNTED SAVINGS ()
COST (-) (!) OCCURRENCE(2) FACTOR(3) COST (-)(4)

TOTAL S0 50
C. TOTAL NONENERGCY DISCOUINTED SAVINGS(+) / COST{-) (3A2+33d4) §0
0. PROJECT NONENERGY QUALIFICATION TES'

(1) 25% MAX NONENERGY CALC (2F%* X .13) 51,347,487

a. IF 30! IS = QR > 3C GO TO ITEM 4

b. IF 301 IS <« 3C CALC G1Re (2F5+3D1)/1E =
¢. IF3Ib Is =3 | GO TO ITEM 4
d. IF 301b 15 < | PROJECT DOES NOT QUALIFY

4. FIRST YEAR DOLIAR SAVINGS 2F3+3A+{3Bld / YEARS ECONOMIC LIFE) $§184.730
5. TOTAL NET DISCUUNTED SAVINGS (2F5+1C) $5.212,479
6. DISCOUNTED SAVINGS RATIO {IF<] PROJECT DOES NOT

QUALIFY)}(SIR)=(5/1E)=23.)8

7. SIMPLE PAYSBACK PERIOD (ESTIMATED YYEARS)
SPB=1E/d = }.2i

APPENDIX D-5

~08VB0I0.MAX




SAMPLE WORMMT

LIFE CYCLE COST ANALYSIS SUMMARY

.. ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP)

LOCATION REGION NO. _ PFOJECT NO.

PROJECT TITLE FISCAL YEAR
ANALYSIS DATE ECONOMIC LIFE __ PREPARER
1. INVESTMENT COSTS:
A. CONSTRUCTION COST 5
B. SIOH &

C. DESIGN COST [3
D. TOTAL COST ({1A+1B+1C) 4
E. SALVAGE VALUE OF :=XISTING EQUIPMENT S__ _
¥. FUBLIC UTILITY COMPANY REEATE $__ _

G. TOTAL INVESTMENT (1D-4E-1F) $

2. INERGY SAVINGS (+) QR COST (-);

DATE COF NISTIR 4942 IJSED FOR DISCOUNT FACTORS

ENERGY COoSsT SAVINGS ANNUAL $ DISCOUNT  DISCOUNTED
SCOUFCE 5/MBTU{1) M3TU/VYR (2) SAVINGS (3) FACTCR(4) SAVINGS (5)
A. FLEC 5 s A

B. LIST 5 § 5

., RESID $ & 3

. XG $ _ § 3

E. EPG s 3 5

F. COAL 5 3 3

G. s & 3

H. CEMAND SAVINGS $ 5

I. TOTAL ¢ 3
3., NON-ENERGY SAVINGS (+) OR COST (=) :
A. ANNUAL RECURRING (+/-) $

(1) DISCOUNT FACTOR (TEBLE A-2) L _

(2) DISCOUNTED SAVINGS,/COST (3A X 3Aal) [
B. NON-RECURRING SAVINGS (+) OR COST (-)

ITEM SAVINGS (+) YEAR OF DISCOUNT DISCOUNTED SAV-
COST(—) (1) CCCUR. (2) FACTOR(3) INGS/COST (+/-) (4)

a. 5 5

b. 5 §

[0 s 8

d. TOTAL s 5

C. TOTAL NON-ENERGY DISCOUNTED SAVINGS {322+3F4d) 4
L_EIB_SI_I_EMLM;LA&_SA_IV NGS (2I3+3A+ (3B1d/YRS ECON LIFE}): §

5. SIMPLT PAYBACK (1G/4): ———_ YEARS
5, TOTAL NET DISCOUNTED SAVINGS (2T543C) : $

1. SAVINGS TQ INVESTMENT RATIO (SIR) (6/1C): ———
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